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(54) IMPROVEMENTS IN ORGANO POLYSILOXANES 

. (71) We, GENERAL ELECTRIC COMPANY, a coipoiation organized and 
rasting uwier die laws of die State of New Yorl^ United States of Am^^of 1 
River Road, Sdbencctady 12305, State (rf New Yorfc, United Stetes erf America, do 
hereby aedare the invention, for which we pray that a patent may be granted to us, 
and die i^diod ^Ms^ it is to be performed, \a be particularly described ia and 
by the loUowmg statement: — 

^ ^ This invention relates to fluid organopdysibxanes whidi are capable of vulcan- 
mug at room temerature upon exposure to moisture to rubbery materials and to 
oiganofun^ml (tetozttmno) silane oosslinking agents having 1 to 3 ketOKimino 
^jp% cbaiiMxteodlqg agents and cfaata-tennhiatii« ^ts, useful in such onnposi- 

General^, prior art rown temperature vukanizable aatedab (RTVs) comnrise 
almearpdynaerandaciosslinkingagenL v«* ir wnnpnsc 

.frkJ^M^t the prior art crosslinking agents which have commercial success are 
^er soM at room tempoatute, unstable at room temperature, or bodL A disadvan- 
Jge <tf ^ prwr ait ooraluifaiiig agents whidi are solid at room temperature is that 
^S^f^. ^ ^ P"" » ^ Qosslinking agents which are 

mistable at zoom tnoipetatuie imist be maintained under i^^^tx^ prior to use. 

maintam die materials under refrigeration results in disproporrionation. and 
a oetective product ' 

U.S. Patent 3,714^089 discloses an improved cxosslinking agent for room tem- 
per^ vulcanizmg <»i^dons, which ic not burdened ^ die disXiS 
or the pnor art crosslinfang a^ts. A representative crosslinking agent widiin die 
scope of Hamdton et alis aoetozyediyltriaceto^silane. 

AWiou^ die romn ten^ierature vulcanized con^sidons <rf Hamilton et al are 
p«rdculariy well suited for many bondmg applicationTas a result of Ac libcntion^f 
aceac apd dunng die cuimg mechaniaa, diey are not particulariy wefl suited for 
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wherein R, RS R% R^, RS a, d, and f are as defined herchiaftcr, and room temperature 
vulwnizable organopolysitoxane compositions stable under substantially anhydrous 
conditions and curable to an elastic solid in die presence of moisture which comprises 
a silanol chain-stopped polydiorganosiloxane and at least one of die oiganofunctional 
(ketoximmo) silanes <£aracterized by formula I hereinabove. R, R>, R*, R*, and R" 
may be the same or different hi die general formula. In particular R, R*, R« and R« 
can be die same or different and R^ be a divalent saturated hydrocarbon radical 

The silanol cham*stopped polydiorganosiloxanes used hi die room temperature 
vukanizmg compositions of diis hvention are represented by die fotmufat, 
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vberem and R", which may be the same or diffeieot ait eadi ozganic xadicals of 
not moie diaa 8 carbon atoms sdecttd bom hydiooubyL halohydmcaclvl and cyaoo 
alkyi, and n is a number firom 10 to 15,000. ^ / / 

The silanol diain-stopped polydiaEgBnosilmnnes are ^ known in the art and 5 
ffldude conq)o$itions containing different R^ and R« gtoups. For exanmle) the R^ 
poiMs can be methyl, while oie R* groups can be phenyl and/or bctacyanocthyL 
Furtbecmore, within die scope of die definition of po^diotganosiloxanes usttul in this 
ffledi]^enyl8iIoxane units or, for example^ copdyrmeis of dimediylsiloxanc units, 
mvention are copdymers <rf various types of diori^mosilosane units, such as silanol 10 
diam-stopped copdymers d dinie±ylsiloxane units, d^heiqisitozane vadtB and 
mediylphe^lsiloxane units and methylvinyl siloxane units. Pkcferably, at least SO 
pemnt of me R^ and R^ gnmps of die silanol diain-^ped polydioiganosiknanes aie 
medijA groups. 

A mixture various silanol chainrSto{^)ed polydioiganosiloxanes also can be 15 
employed. The siland chain-stopped materials useful in the RTV compositions of diis 
mvention have been described as polydioiganosiloxanes but such materials can also 
contain minor amounts, e.g^ up to about 20 percent by weidit <rf monooiganosOozane 
units such as monoal^lsilome units, e,g., monomethylsSoxane units, and mono- 
20 inenylsiloxane units. The technology involved in incorporating monoalkylsiloxane 20 
units into RTV compositions is disclosed in U.S. Patent No. 3,382,205. 

The silanol chainrstopped materials may also contain trioiganositozane units, such 
as triall^Moxane units, e.g, trimetfiylsiloxane units and tributylsiloxane units, and 
tripheiQrlsiloxane units. The silanol chain-stopped materials can also contain t-alkozy^ 
25 siloxane units, eg., i-butoxy-sibxane units, t-pentoxysiloxane units, and t-amyloxy- 25 
siloxane units. Effective results can be obtained if sufficient t-alkoxy<dk>xane is utO- 
ized in co mbinat ion with the silanol-tenninated polydiotganosiloxane of fotmula 11 
to provide a pdymcr having a ratio of t-alkaKysflcrane units to siland of 0.05 to 
05 and preferably 02 to 0.8 tertalkoxydialhrlsaagr units per silanoL Many of the 
30 t-alkoigrsuoxanes useful as part d die siland duin-stooped mat^fl i* ^ are itsaSbcd 
and daimed in U,S. Patent No. 3,438,930. 

The siland chain-stopped pc^diorganosiloxancs employed in the practice of the 
present inventum can vary from the fluids to viscous guni, depending upon the value 
d n and the nature d die particular organic groups represented by R* and R'. 
35 The organofunctional (ketoximino; silane ciosslinking agents, chain-extending 

agents and chain-terminating agents d die pxesent invention are f^flramrirfd by the 
general formula I hereinabove namdy. 
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whecein R is a radicd having not more dian 8 carbcm atoms in die radical ^uding 
40 any substituents and is hydrocarbyl^ halo-hydrocarbyl, m'trdiydrocarbyl, diphenoj^ 40 
phenyl, alkoxyhydrocazM, pdyalkoarfiiydroaubyl or qranoalkyi; eadi d R^ and R' 
may be die same or different and are sdected from ali^l and Ci--Cb 

alkyl; eadi R' is a divalent radical having from two to eig^t carbon atoms and is a 
diralent saturated hydrocarbon radical, a halo substituted divalent saturated hydro- 
45 catbon radical, a m'tro substituted divalent sanirated hydrocarbon radicd or an alfe>^ 45 
substituted divdent samrated hydrocarbon radicd; and R° is a radicd selected from 
the same group as R; a is a number from 1 to 3, ^ is a number from 1 to 3, / is 0, 1 
or 2 and the suss d 0, J and / is 4. 

More specifically, and again rdecrins to Fonnda I heremabove, R can be, for 
50 example, mononuclear aryl, arallgrl and dkaryl, such as phenyl, boByl, tdyl, xytyl, 50 
and ediybhenvi; halogenrsubstituted mononudear aryl, such as 2,6<lichk)rophenyl, 
4-bromiqpheiqr^ 2^,6-trichbnnhenyl and 2,5-dibromophenyl; nitro-substituted mono- 
nudear aiyl, such as 4-nitroiHienyl and 2,6-didtroplieiiyl; alkoj^-substituted mono- 
nudear aryl, audi as 44netho]^enyl, 2,Mhnetfam7piienyl, 44.butoxyphenyl, ^ 
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^a^pheny^ and 2A6-trimeAojyphenyI; 2><iiplieiKayphcnyI; araliyl, sudi as 
benzyl and halo, nitio and alkoxy derivatives diereof ; alkyl such as meth^ ethyl, n- 
propg, is<^rop34, n-botyl, secsbutyl, isobuiyl, tcrt-buQrl, amyl, hesy], heptyl, octyl, 
and me various homologs and iscuners of alkyi of not more than about ei^ carbon 
attxms, alk^ sudi as vinyl. aDyl, n^utenyH, frbutenyl-2, o-pentcnyW, n^cnyl- 5 
A 2>dimcthylbutenyi-2, &4ieptenyl, and ±c various homologs and isomers of alkenyl 
of not more than eidit carbon atoms, aUgmyl such as piopaigyl, 2-butynyl and the 
rawos homologs and isomers of alkyn)^ of not more dian ci^ carbon atoms; halo- 
a^l sudi as dJoromediyl, iodraiediyl, iHomwnediyl, fliioiomcthyl, chloioeAyl, lodo- 
crn^^ bnHm)cthyl, fluoroethyt trichlorranethyl, diiodoethyl, tribtomomethyl, trifluoio- 10 
m^yl, didiloioethyl, chloro-n-propji bionuhD-propji, iodoisopropyl, broimwi-butyl, 
biomo^crtbutyli lA3-trichlotobutyi W^tnbiomobutyl, chloiopcntyl, bromo- . 
penM, 23^ditoiDDentyI, 3,3-dibiomopeniyl, chloiohei^ bromohexyl, 2,4-didiloio. 
hex^ M^nmMhexyl, l,3AtrichloidiajyI, chloroheptyl, biomohept^ fluofo- 
nepM, I>dichIoroheptyl, lA4-trichloiohq)tyl, 2/MidUoromethylhcptyL chloro- 15 
octyi brwiwoctyt iodcyctyl, 2,4-didiloromediyIheirl, 2^4slidiloiooctyt 2AA^ 
cUoromethylpentyl, l^P-Ctibromoociyl and the varbus homologs and isomers of 
haloaltyl of not more than ei^t carbon atoms; haloalkenyl sudi as chlorovinyl, 
bromovinj^, chloioallyl, bromoallyl, 3-chloio-n-butenyl-l, S-chloro-n-pentenyW, 3- 
20 fluoro-n-hcptenyH, U^-trichloro-n-heptenytS, lAS-tridiloro-n-octenyl^ 2,3>tri- 20 
chloromediylDentaiyl-4 and the various homologs and iamiers of haloalkenyl of not 
more dian e%ht carbon atoms, haloalkynyl sudi as chloropropargyl, bromopropargyl 
and the various homologs and isomers of haloallgrnvl of not more than eirfit carixm 
atoms; nitroalkyl such as nitromethyl, nitroediyl, nitco-n-ptq)yl, nitio-n-butyl, nitro- 
25 pentyl, 13-<iinitrdieptyl and the homologs and isomers of nitroalkyl of not more dian 25 
dght carbon atoms; nitioalkenyi such as nitroalfyl, 3-nitro*n-butenyl-l, 3^tro-n- 
hepte^ and the various homologs and isomers ci nitroalkenyl of not more than 
^^tmbon atmns; nitroallgmyl such as nitropropargyl and the various homologs and 
^SOTKts oF nitroalkynyi of not more than » carbon atiHns; alkozyalkyl and pdy- 
30 auoxydhrl such as medioxvm^yl, cdioxymeihyl, butoxymediyl, methoxyethyl, 30 
raoxyediyl, edioxyeduu^ediyl, medioxyedioxymediyl, butoimKthoxyetfay]» edioxy- 
butoiye&yl, n^dKoypropvl, butoxypropyl, metfacoybutyl, butoxybutyl, medioxy- 
pentyl, butojypentyl, memoxymedioxypentyi, butoxyhewl, medioxyheptyl and die 
vanxms homdc^ and isomers of alfaayalkyl and pdyalkoxyallgrl <rf liot more dian 
35 dgpt carbon atmns exduding any substituents; alkoxyalkenyl and pdyalkoxyalkenyl 35 
such as edioxyvinyl, medioxyallyl, butoxyallyt medioxy-n-butenyl-l, butoxy-n- 
portenyt-l, mediosycdioxy-n^eptenyl-1, and the various homologs and isomers of 
altoQralkenyl and polyalkoxyalkenyl of not more djan 8 carbon atoms exduding any 
substitoents, alkoj^al^nyl and pdyalkoxy-allgmyl sudi as medioxypropargyl ai^ the 
40 vanous homologs and isomers of alkoxjralkynj^ and pdyalkoxyal^yl oTnot more 40 
dian eiglit carbon atoms; cydoallnrl, cydoalkenyl and alfyt halogen, altoy and nitro- 
sutetmited cydoalkyl and cydoalkaiyl such as cydopentyl, cydohex^ cydoheptyL 
cyctooctyl, 6-mediylcyddiexyl, 3,4-diddoroqrlohexyl, iM&romocyctoheptyl, 6- 
medioxycydooctsi, 2.nitrocyclopentyl, I^ydopentenyl, 3-mcdiyWK7dopentenyl, 5- 
45 medioxy-lKydopentenyl, 5-mediyl-5-cydopentenyl, 3^di!oio-5-<ydopcnteny!, 5- 45 
(tert-buQrO-l-cydopentBnyl, 2^iitro-l-<yclohcxenyt l-<ydohexenyl, 3-mediyl.l-cyck)- 
hexeiiyl, 3,4-dimeihyM-cyddiexeiiyl and 64nedioxy-l<ydohexenyl; and cyano lower 
allyl such as cranomediyl, beta^yanoediyl, gamma-qranopiopy], ddta<yanobuQrl, 
and gamma-cyanoisobutyl . . 

50 Induded anumg die and R* radicals, ^di can be die same or different at^ 50 

for exan^ mediyf, ^yl, pn>M butyl, isobutyl, and peoqrl; cfabroedn^L l-lnomo- 
butyl, and 2*fluormQn!yL 

As stated heremabove, R* is the same as R 
Induded among the R^ radicals ar^ for example 

55 -CH8CHa-> -^,CH,CH^, -CH,CH--CHx-, -CH,CH,CHaCHr-^ 55 

<!ss 

-^CHa-<H-CH,CarfH.^ --^a-CH-Ca-CHa and 



The ox)g^ofuncCi(»al (fc pr wriminfr ) sflanes of the present invention i^wescnted 
by Fonmila I hereinabove ate prepared by the following general procedure The first 
^ ^ piDoedme involves leudQg a silane widi an <Mnically unsaturated ester 
via die foltowii« SiH-olcfin addldon reacts 

(XX 0 O 

(H)*--»--<R*),+dR-i-a-R'-^^ 

(it*)f 

^eceizi R, RS R*> as b, d and f are as defined abovc^ R* is an unsatimted r^^h^ X 
ha^ £ram two to eidit carbon atoms selected bom okfinicalhr unsaturated hydro- 
carbon radicals and halo, nltxp, and alkonr-sobstttuted okfinkalW tnwffl y^T ra tfd hydio- 
carbon radicals, and X Is hal(^ 

raction is catafyzed by a platinum compound or {dadninn cnnptat catalyst. 
Both the platinum compound catalysts and die pWi'm ffT^ conmlex catalysts art vdl 
known in the art and are described, anmff odier plaoaTht U^. rants Moa. 
2^38; 3,159,601; 3,159/562; and 3^2^ 
Bxanqte of oampouiids of tbe fnmala 

O 

abov^ iriiidi con be used in die above leacdnt include die fdlcnrin;: 
O O 
CH,-i^-0— CH=CH, CHr-A-O-C^r-CHsCH, 
O O 
CH,-JLo--C-C=C5i CFr-il-0-CH=CH, 

O g 

o 

[,CH=iCH, CH,a|r-C-a-CH^-CH»--OH=CH, 

<icH| 

NO, O o 
<!aJ-0-CH=CH, CHr-0-CHrfHj5-O--CHrfH==CH, 
O 

CHr-i-O-CHr-CH— C»=CH, 
CH. 

isCH, 

Hie nest step in pKpuiia die aani crosslinking agents^ cbain-* »*iM'*fac amnis • 
and diauhtemdiiating agents of diis invendon iimlves leacting die SiH-okfin '»«<< ji'MWf 
product of die first stq> described above widi an oigaiuAmcdonal [r rw rimf having 
die formula 
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^»NOH 

SbSiSS^ « S^/^ bas.^ Us% for ««npfc, Biediytaninc as d« base, 
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RS R% R\X, a» J aiui / aie as defined above. 
^Tms seo^ leaoion step shown above is geneially earned out at loom to zefluz 
cenqnaoiie and atmo^ieric pcessnie is die presence of a solvent sucb as edier and 
IS genetally completed in 2 to 6 hours. 

ri«fJS^^'^u!!.!S^^ ^ ^ ^7 filtering off the solid pre- 10 

cQntateorammehjfdiohalQgmandstz^pin^ ' ^ 

Indttded anoog die 

R» 

hfttmirtips used herein aic^ for ennyie, 

CH$ 

1^ mediyl ediyi ketoxon^ 1^, (^asNQH 

diedqil iottoadm^ iA, ^eNOH 

CHaCl 

chloioin^yt, and ^ fcetffixtme^ 

7n '^ J^^ teapeiatuie vnfcaitfaable OQQ^)ositxons of die piesait invention are 

^ piqared ^ singly admsane one or more of the oigandimcticHial (ketozimino} sQanes 
iq)resenfed by Fosnula I mve vridi die siknoi doin-stopped polydioiganosilozanea 
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represeated by Fonmila II above. Tlie components are preferably at zoom temperatmc 
dunng onzing. Since die alan» tend to hydiolyze xspoa amtaa with moisture caie 
should be esoeidsed to exdude moisture dunog tbe addition of the silane to the 
siland dBdn-stopped pdydiotgaoosilQKane. Iikewise> care ^uld be taken that the 
5 mixtuie of the suane md die silanoi diain-stopped polydioiganosiloxane is maintainai 5 
tmder substantially anhydrous conditions ^ it is desired to store the admixture for 
an extended period of tioae prior to conversion of the compo^tion to the cured^ soUdj 
elastic silicone rubber state. On ^ odter h^d» if it is desired to pmnit the mixture 
to cure immediate^ t^n admixture of the sfiane and die pdydioiganodloKan^ no 

10 special precautions are necessary and the two oon^onents can be mixed and placed 10 
in die form or shape in v^ich it is desired for the con^o^tion to be cured. 

Tlie amount of the sflane admixed widi the siland diatn-^topp^ pdydiozgano- 
siloxane can vary widiin wide limits. However, ftir best results, it is preened to add 
an excess of one mole ctf the silane per mde of silamol gcmsps in the silanoi chain- 

15 stopped pcdydiorgansiloxanes. Satisfiactoty curing can be obtained, for exaomle, with 15 
from 1.0 to 4 moks of the alane per mole of sOand groups in dus pol^iorgano* 
siloxane. No particular benefit is denved hem using more than 4 moles of die silane 
per mole of salanol groims in die polydbtganosiloxaxte. Hie temperature at vdiich the 
sOane and die silanoi (£ain-8tDpped pojydiorganosiloxane are amnixed is not critkal 

20 and a room laqperature addition is usuaE^ emi^oyed. 20 
Hie admiAure can be carried out m the presence of an inert solvent (that is a 
solvent y/rbkh wiH not react w^ die fcemximmo^ silanoi alkaagr or ac^o^qr groups 
cm die sSioon). Suitable sdventa indude hydrocatb(ms sudi as benzene^ toluene 
xylmo or pct Td wim ediets, hahnenated solvents such as perchioroedij^ene or chlon>> 

25 beazene and organic ediers sum as diediyledier and dtbuqriedier; ketones such as 25 
ffl^^isobutyiketone and fluid hydroxji-ftee pdysiloxanes. 

The presence of a sobent is particularly advantageous ydsm die silanoi diauir 
stopped polydiorganosik>xane is a high molecular wei^ gum. Hie solveut reduces 
die overall viscosity of the coixq>osition and facilitates cure. The BTV composidons 

30 mqr be k^t in die solvent until diey are to be used. This is particulady vafaiaUe 30 
when a gummy cmiq)ositioo is to be empk^ in coating applications. 

The RTv omipositions of diis invention are staUe in die absence of moisture. 
Consequendy, diej can be stored for protoiged periods of time wthout deleterious 
e&ct During this period of storage no significant dunge occurs in the physical 

35 propertiesof die RWcoa^sitions. This is of particular importance fro^ 35 
dal standpoint, since it assures that once an RTV composition is prq^red widi a 
certain condstency and cure time tliat nddier will duu^ signfficandy upon storage. 
Storage stability is one of die diatacteristics which msto the conqMSinQns d this . 
invention particularly vahiahle as a one component room temperature vukaotzing 

40 compoation. 40 
^ A wide choice of omqxmems is avaihble in the pr^aratum of die RTV com- 
positions of the i^esent invention. In general, the partiailar components employed are 
a function of die ptopetdts de^red in die cured ^licone rubber. Thus, widi a par* 
ticular silane, s(Mne variation in the properties of die cured silicone rubber are obtamed 

45 by vaning the mdecular weight (as measured by viscosity) of the silanoi diain- 
stopped pdydiorganoaloxane. For a given systtm^ as the viscosity of die silanoi diain* 
stopped starting material increases, die hardness of die cured rubber decreases while 
die ebngation mcreases. On die odier hand, widi a lower viscosity material, the cure 
is titter so that the cured rubber has a tower eltmgaticm and increased hardness. 

50 RTV con^ositions prepared bv XBssdng die sHane widi die sJUmA diain-stopped 

pdydioiganosiloxanes can be used witiiout further modification in nsany seamigi 
cauQdi^ or ooatii^ applications by merely placing die con^ositions hi the desired 
I^aoe and permitting mem to cure iQxm exposure to die moisaoe present in tiie 
atmo^dliete. Upon oqiosure of sudi ccmipositions to atmospheric moisture^ even after 

55 storage for times as hmg as two years or miae, a ''skin'* v^ill fcmn on die CQnqiositicms 55 
shortly after exposure and cure to the nibbesy state will occur wi^ 12 to & hours, 
all at zoom temperature. The time required tor the formation ci sudi skin can vary 
from a minimum of 5 to 10 nunutes to a maximum of 1 hour. 

It is often desirable to nxxUfy the RTV compositions of the present invention 

60 by the addition of various materials whkh act as extenders or whioi chmge various 60 
properties such as cure rate and cdor. For example, if it is desired to reduce die time 
required for complete cur^ the con^sitiiHi can be mod^ by the incorporation of 
a minor amount <£ a carboxylic add salt and/or a carboxylic add d»elate of a metal 
tanging from lead to mangai^ tndusive, in die electromotive series of metals. The 

65 particuhf metab mdodede are lead, tin, nkkel, oobalti iroD, cadmiunii duomiun^ 65 
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stemd man ganesa The carixKjflic edds from xMA Ote salts diese metab are 

ditatbox]rtic adds and the metaUic salts can 
SStf^ or i^tahlc m the sOanol doio-stopped polydioiganositexane!lK 
ably, Ae tabs empkmd are soluble in the sUanol dto^Med pol^CwsflS 
ainoe this foolitates die unifonn dispendon of die salt in ^ZidokSt^ 

a^ tod naphdicnatei oobah naphdienai^ ina ItAytbaamT^ oe^T^ 

ST'rf^^'^S? * OP««^w ""^al sate indude tSse in 

^-2f J!S?"!S S?*? » kydnwttbon sobstituent sudi as, for esample. 

aaotinat^senyl tod QiiHikytatE^ dimetfayl tin dibntyrat^ basic dimetb^ t^Ot^ 
dibutyl tm dioctoat^ dibuQi tin matote, dibuM tin adip^ diisMnni tioto^ 

f^^'TfL^^Jfl ^^'^ di^eTdi^Styl leS S- 

SS^'Sf'tiW ^ di-2j2«anoatti diaUyl tod ll&S t*: 
SvfSnTSjSlI^U" ^ ?**«^ tiicydohexyl tia aorlate, 

S?!l5fL5^^ tn^-pioOTl tod aoetan^ tiisteaiyl tod suodnat^ tnna^W 
terf^ethyBwiaiai^ tO^^myf lai cydohennyl acetiue, and triphen^ 

^The asnimt cf ^ meial »lt of die otganic carboxylic add whidi can be em- 
puyedB afunctKm <£ die incxeaKd taie <rf curing desired so that any amount for 
£S!fSIrf^*^*"«'**^3Wi. In general, no particular benefit is derived 
rfSfteW^^ ^ of sudi metal salt based on the neigbt 
of ihesitool diam-sto{^ polydioiganosilMcane, Preteral^r, where sudi metal 

a^/!Sf* diebtes sudi as those disdosed in U.S. Patent Nos. 3,334^067 and 
^^a^ can aw be osed in die RTV oompostems of diis invention as catalysts 
P'^^ »^ ^^if^^piom 0.01 part to 10 parts by weig^ based on 100 parts by 

Wejgnt of the Sihnol diam^StDPped polydimganngnoTraw^. *^ 

The RTV con^osttfons oe the present invention can also be varied by die incor- 
£Mancn of vatioos exteodos or fillets Iltastrative of die many fillers ^ch can be 
employed widi die cosi^osidoas of die present inventi<Hi are titanium dioxide, lidio- 
pcme, zinc «dd^ zirconium siticaoe^ silica aerogel iron oxid^ diaiomaceous earth, 
35 calaum carbonati^ fumed silica, silazane treated silica, predpitated" silica, glass fibers, 
nagpeaum oxide, dutonic oxid^ zircomum oxide^ aluminum oxid^ cru£d quartz, 
caldwd day, asbestos, carbon, graphite, corl^ cotton, and syntiielic fiber& 

f tteatfid silica fillers sudi as diose disclosed and daimed in V& Patent 
Now 3,635,743, are particularly suitable for use in die RTV composidaas cf the pre- 
40 seittinTOtion, and diey are generally enq>loyed in amount from 5 to 200 parts by 
filto, per 100 parts by weight d siland chain-stopwd polydiorganosuozane. 
til addition to die modification of die RTV compomsm d the present inveo- 
towi by ^ticm cf metd sal^ cure acoderatws and filfcrs, diese conqroations can also 
te mxKh&d by the incorporadon of variais flame retardants sabilizinff agents and 
45 plastiazers sudi as siloxanc fluids, Suitable flante retardants indude an&tniy oxidei 
vanous pdyddorinated hydrocarbons and organic sulfoo^ 

mere die compositions of die present inventioi contain components odier dian 
™f .^™eand die polydiorganosiloxane, die various inpedients can be added in any 
^ired ordar. However, for ease of manufacturing it is often cwivenient to form a 
50 blend <w mixture of all of die components oi die room tenapcrature vulcanizing 
organopotysdoxane except die sOane^ to then remove moisture ftom the resulting 
mtxtiue by nsuntaining die mixture under vacuum and dieieaf ter to add die sihme 
imor to pacfcaginff the composition in containers protected ftom moisture. 

The TOrfened siland diain-^ped pdydiorga^ . 
55 Don wmi the novd organofunctional (Icetoximino) silane crosslinMng agents of die in- 
vention are silanol chain-stopped polydiorganosiloxancs having a vSooaity in the 
range of bom 1(K) oentqxrises to 120,000 centipdses at ZS'^C TTie pnfeted pdy- 
diorganoaloxanes are polydimediyMoxanes having from 10 to 15,000 dfanediylS»y 
units per molecuk and can contain some t-butoxy groups. 

Generally 8p«ldn& in die prefened embodiment of the present invention,, at 
least 50 peraatf d die ^ups rq»esented 1^ R* and R' in formula n above are 
mediyi radicals, die lemainder phenyl, and » is a nunAer ftom 10 to 15,000. 

In the prefered onbodiments regarding Formula I abov^ R is a ladiod of not 
B dian 4 carbon omms, most pr&tafaly, mediyl, R^ and R' ate ladicals of not 
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mote than 3 caiixm atoms, R' is an alk^ene radical of cot more than 4 carbon atomsi, 
most nteferabfy 2 carbon atoins> and R* is die same as R. 

when the silane of Foimula I is em|>loy€d as a cross-linkjns agen^ a has a value 
of 3. When it is desired to have a cfaam-eittending agent employed in comblnatioD 

5 with die cross-linking agen^ a has a value of 2 resulting in die silane bemg difunc- 5 
tkmaL The jneseooe of a cfaain-esteadlxig agent results in a final cuied product having 
a hi^er d^iee of dastidty. The same result would be obtained if a hi^r molecular 
wd^ sitoii-stopped fluid were used; however^ die use such a high n<<^1«*^ilar 
weight silan(^^sto(^)ed fluid would result in a mudi h^^ier viscosity oftfae curaMe 

10 composition resulting in diflScuides in handling the eKtremely viscous matenaL When 10 
it is desired to improve die modulus of elasticity, a silane of Formula I, wheiein a has 
a value of 1, is mcorporated into die RTV composidoa The use of this mono* 
functional silane chain teminating unit in oondunatusi with die crosslinldng and 
optionally chain^scending silanes discussed f^ve, not only results in a hi gh modulus 

15 of elasticity but in many instances also in^myves die adhesion of die cured oonQ>osi- 15 
tion to a substrate. 

The preferred oiganofunctional (b^zimino) silanes within the scope d Formula 
I above used in the room teQQ)erature vulcamzahle oonqx^sitions described in die 
present invendon contun on the average fixon 2.05 to 3 silioon-bonded kmsimino 
20 grov^ le« 20 

R» 



NO 



per silane when a poi^dioi^anosiloxane fluid containing two silanol end stoppers is 
used. Avuage in this situation means the tc^ number of silicon bonded ketozimino 
radicals divuied by the total number of silane molecules used in the room temperature 
25 nilcaniMWe oonvositiQn. 25 
The most preteed organofunctiooal (bebamuno) silane widiin die scope of 
Formula I above is ttis(m^ylediyl k^ximino) sQjdethyl acetate^ also called aoeim^- 
ediyl tii$(methyletfaylfcetoximmo) silane rq>resenied by the formub 

7 9*3 \ 0 
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30 The preferred RTV oompositioiis of the mesent invention include a tin catalyst 30 

such as dmutyltindilaurate or tin octoate. For cuasp section cure and some odier curmg 
needs the preferred catalyst is basic dimethyltindeate. 

The preferred RTV conroositions oi the present inventi(m also include filler^ the 
most preferred of \iUch is the silazane t^^ited silica filler disdosed and claimed in 

35 U.S. Patent Na 3^59743. The fillers are prtferably used in aino^Tnfy from about 35 
10 to about 100 parts by weig|it of filler^ per 100 parts by wei^ of the siland chain- 
stopped polydiprganosiloxane. 

The silazane treated filler can be prqjared by the following jaxxxdure; A fumed 
silica filler is contacted widi ammonia for about 1-1/2 hours at 25''C widi ogitadon. 

40 Hqc a m c riiy ldisilazane is added to die treated filler in an amount of about 20 parts by ^ 
weight per 100 parts by weight treated filler and die mixture is heated to about 
130*'C for about 2 hours, Wati» m an amount ci about one part by weight is added 
to die mixture and heating is continued at 130''C for an additicmal hour. The treated 
silica filler is dien purged widi Ns at 130°C until die NHs content is 50 ppm. 

45 The room tai^)erature vulcanirabie conqxisitiQns of the present invention are 45 

generally useful for those aj^lications for wbidh con^sitions of dils type have 
become known. Such ^>plicati(ms indude, for exanqde, caulking and sealing^ ^if^iether 
household or industrial such as in buildings, factories automotive equipment and in 
a9)p]icatiQDs where adhedon to masonry, glass, pksdcSy metal and wood is required. 

50 As stated hereinabove^ die present room tempemture vufcanizaWe compositions, as a 50 
result of the use dierein of present organofunctional (ketoxinzino) silane dosslinkers;, 
are partxculady well suited for af^licadons with concrete substtates since corrosive 
m fl flcna lsy sudi as acetic add, are not liberated durigg the cuiii^ mecfaan&ffli as is Ae 
case with prior art con^ositions, 

55 In order that those skilled in die art may better understand how die i»esent 55 
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Emn^ 1 

313 «»«^ 2613 gtams of metfa^^yUtetadme (3 mdes], 

ftft'lSSi^':^ and 1000 mis. of a4yd^ dkdivl 

mA (ffiom aaring 2213 grams of Bom^jbxSoi^a^t^SS^ 
ttgo^ » pnspared aaoiding to the wdl-Lm leaction of vinyllSffi 

as tbe ether begins to irfS^ «nS 
^SiSu V '^'^ » precipitate offihrfS S 

SZ^kfi"!? "T^i^ 4e addition of die sihne is complen^ d« nS 
maaa a kept at reflux (wiA die assistance of external heat) forTSStJ^dST 
^■gf^ i9 cooled, carefully fflteiedSheSfcsJiSS ^ 
-cSiSiSSf'^.^!^ ? ^ =St-0-N= band in die legtSTlOJu to llu, 
-C-N.«bs9iption at die 6.1/. and =0=0 band at 3.76^ confii^die jttucture'^ 



0 
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CUoiide aoa^ fluiicates a lo^ 

^Tlto exan^ illustrates die pnqaiation of a loom lemperatuie vulcanizable 

ssras.fesr^'^- ^ ^ 

SS.^Lr'^ J**i 5»»>Poo««» i8 aasd at toom ttnaetature widi 4 
^^tt^ «e^ of aoetoj^jd tris(meiyledi^l«nximhio) sthuuTSinkfaK anm 
P^MBd m Bxan?>le 1, and 0.10 pans by of a basic danediy^Tdntt^ 

""WSl "^"^ P=?»^ » silanol tenainated polj- 

dmwhylatoxane fluid having a viscosity of 7000 centipo&e at 25»C 20 narttK 

octamtthylcydotettasiloxane treated fmned^ having a sur&caiS 
^^^^l "^-.P" TO L8 parts by weight ofAam'um dioxide^ 

\JS te%3^«^*-^L" "d whidi is prepared according m 

ii:^^^ ti^^' ^ P"?*?* of 7 mole percm rf irnnmon^^. 

sfloxy unit% 73 mole peroent of dimediylstlozy unitg^ 20 imiirpeioeiit of^SS- 

JOom&poiseat2S''Candisdevi(datiUzed. ' 

in iJ^Irf^JIJS?^ J[JT- vulcanizahle oon^osition gives a tack-ftee surfiice 

a tep nmute ^ tt M aqwsed to n»isture and is cured duwd^ 
nessmqifnoxiiiBtdyShouistoatou^eiasiDmeiiciabber. 

Exan^le 3 

This oonqile flhistntea die ptqperadon of anodw room tenmecatute vnkanis- 
sWbot^^w using die aihoie <x«5)«ind prqoBd h» En^^ 

— •'y^weiiJit of a base con^iound is mixed at room tenmeratute nidi 6 
ri,5LSff" oisCme^diylkctnrimino) sUane^ p^ared according 

tttoumfe 1» .and 0.066 pans by neigfat of dibutyitin «kurate latthtt TTie bS 
comimind oonsm of 100 parts by wei^ of a 

JSLte.l^'y A'f** <« 25°C; 4.0 pans ^weight a tri- 

"wayWM toimnattd ofl having a viscodty of 21 oendstdoes at 25«Cand a com- 
pMtKm about 25 mole peromt rf dqdienylsUoxy groiqis and 75 mole percent di- 
SSlS f- *f«F°f«). 17.0 pit8%*TOight of octan^Slo- 

tettaitoane treated finned sdica having a surface area rf about 200 m»/g, 3.0 parts 
vreigju laaidum dMKide and 5.0 pam by vrei^ of die pnieess aid usrf 

are otetve?™' ««iipeniture for 72 hours die followiog physical propenies 
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dioie A hardness 36 
toisile stxagdi, psi 450 
d<»gatioo» % 350 
tack Eree time M/4 his. 

5 zps^cgidm lax!^ g/wm SSO 5 

(1/8 in* oxifioe ac 90 psi pressure) 

Bxample 4 

This exam{3de iflustmes die pia)arad<»i of still anodxer room tmq>eratare 
vulcanizable composition and cured proouct thoeol of die present invention, 
10 100 parts by wei^t of a base compound is mixed at room temperature widi 6.0 10 

parts hf iveigfat ci aoetoxyediyl tris(m£diyletfayiketodmino) silane prepared flomrrlipg 
' to EKampIe 1, and 0.06 parts by vt^igjir of dibutyitin dilaurate catalyst. The base 
con^xyund consists of 100 parts by wei^t of a silancd ft^nwinflff*^ polydimediylsiloxane 
fluid hsvine a viscoshy of about 5,000 oent^>oise at ZS^'C and 20 parts by weight 
IS of hexametnyidisflaTgme treated fumed silica havix^ a 8ai£aoe area of about 200 mVg- 15 
The cured pnxlua has die Moving ]»opetttes : 

shore A hardness 35 

tsenstle strengdi, psi 500 

dcHigation, % 450 

20 tadc free time 3/4 hr. 20 

Obvious^, odier modifications and variations of die present invention are pos^bie 
in the tight of die above teachings. 

For exanmle, in order to hnprove the adhesivoiess of die present room tenmera- 
ture vulcanmible coniQwsitions, adhesion promotior^ such as l,3»5-gamma tr&iri- 
25 flKdioi87silylpn]|^lisocyburate^ 13»5-gamma tns4iKdiyldhnethoxysilyl(HX>p3/l^^ 25 
urat^ and 13>5-gamma tdSHlimediyhttediozypn^lisocyamiz^ may be addbd dimto. 

WHAT WE CLAIM IS:-- 

L A oonipoand having die general fomudE) 
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30 wherein eadi R is a radical having not more tiian 8 carbon atoms in the radical exdud- 30 
ing any substituents and is a hydrocarby^ haloh3fdrocarbyl, nitrohydrocarl^l, alko^- 
hydnxsrl^l polyalkwcyhydrocarbyi, diphenoxy^ienyJ, or cyanodM radkal, eadi of K* 
and R' are die same or different and are Q— C, alkyl or Q— Cs hal^lkyf, eadi R' 
is a divalent radical having from 2 to 8 caibon atcans and is a divalent saturated hydro- 

35 carbon radic^ a hak>gen substituted divalent saturated hydrocarbon ladical, a nitro 35 
substituted divalent saturated hydrocaibon or an alkoxy substituted divalent saturated 
hydrocarbon ntdica], each R* is a radical selected finmi the same group as R, a is a 
number from 1 to 3, d is a nnmber from Ito3,/i80,lor2andme sum of ^ <^ and 
/ is4. 

40 / . ^ ^ OQoqxwnd aocorduiig to Qaim 1 wheiein R is mononuclear axy], halo-sub* 40 
sQtuted m op onu d ear at^ mtnxubstituted nwnonudear aryl, alkosy-subsntuted mono* 
nudear aralkyl, hab^ulistituted aialkyL nitnvsubstituted arallg^ aUeasy^sub- 
fltimted aialkyjl, alley], halo-substituted alk^ moo-substituted alkyl, alkoxy^stituted 
alky], cyanoaa^l, ondoallyl, halo^stimted cydoOkyl, nttiMibstimted mloalkyl, 

45 alkncy-substimred alkenyl, alkynyi, halo^bstituted alfcjpnyl, nitro-sub^ituted aUg^yl, 45 
or alkoxy^substituted al^^yL 

3. A compound aocordiog to CSahns I or 2 wherehk R» RS R^, and R^ are die 
same or diffetent aU^ radicals, and R' is a divalent saturated hydrocarbon radicaL 

4. AGompoundacoudmgtoany one ofdamisl--3idieRm/is l>ais2andd 

50 is 1. 50 

5. A om^ound acoordmg to any one of Oafans 1 to 3 wherein / is 0^ a is 2 and 
d is 2. 

6. A oon^xmnd according to any (me of Qaims 1 to 3 herein / is 0^ 0 is 3 and 
<f is 1. 



7. A cou^wund aeootdii* to Oaim 2 npresented 1^ 
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<«i.JL^.^.J?°'*^ wdeanitabie fl;^ coinpositio& staUe wder substantiaUv 
ai4ydnm$ omditiem and coiaWe to an daafc sola tafl^ 
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£^ Lfl51JSi^u*5W not more than 8 carbon atoms 

10 SS^A^S l9dioaiW^lia^]rfrocatbji, and cyanoalkyl radicals which tadi<^ 

™te rf monooigamwitonne imie, tiioigino-sihnaDe imits and t^IfaanSw 
imit%ai^atleastoBedlaneasdaimedinaiy<a»ofciaiinsltt>7 ■-«»J™»«««w 
nnm£riKdR?SS^,i^^ * « '•^ 50 

irfllS^*^ i^"^ «K "Whji and Ac lemainder are S 
»d ^to^rfflTp^^ to «v o« cf CMns 8-10 bdng futO^- 

?n K» hS™ ^'^'^"^ *° Claims 

tinol&ir dSS^illS^ " '^"^ 

" iied^-li^S^^S^y^'^aaimsStolBbd^ 25 
^IS^oomposrtfon according to any one of Claims 8 to 14 when cured to an 

«*>hMaiiipedpoljrd«Mganosi^ » 
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15 



20 



hatohydrocarbyl, and cyanoalkyl radicals which nKUadTiiwte 

il^^Kf^--^'^ oiganosfloMne nnits and t-alL,sil(5Bme mSmS 
atieastooesilareasdaanedinanyoneof dainslw? 

40 of R^'L^^SSls^rJXl: '^^ta at'least 50% of .he total number 

BimhS^ Sf^Sf ^ST?^ * cbiira 16 or 17 wherdn at least 50% of die total 
^^^^^Aja^ aaxHdmg to Qams 16-18 being fimher cLa^rized by the 

^ , ^; A ^o>«*«ng to Claim i(j:-i8 fort^ 45 
fJLS? -A a catalyst, wherein sani catalyst is a catbowlic add salt or a 
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21. A method acoozding to Claim 20 vherem die catalyst is basic dimethyi- 
dnoleate. 

22* A ta^iod aocoiding to Claims 16 — 21 being fuidier dmactetized by tbe 
admixture ci an adhesion piomcm)!. 

23. A compound as claimed in daim 1 substantially as heieinbefoze described in 5 
Rgainnlfr 1« 

24. A room temperatute vulcamzable fluid composition as claimed in claim 8 
substantially as heieiid)efore desccibed in any one of Ezanq>Ies 2 to 4. 

25f A method of fonning a room tcmpeiature vulcanizable fluid composition as 
claimed in ckhn 16 substandally as heieinbefeie described in any one of Esanqdes 2 10 
• to 4* 

26. A room temperature vnkanfaabie fluid oompositiaii nAea prodnoed 1^ a 
mediod as daimed in any <me of dahtts 16 to 22 and 25. 

PAUL M. TURNER, 

Agent for die Applicants. 
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